98  Physical Therapy Volume 97 Number 1 January 2017 I n 2009, the management team of a 14-bed inpatient pediatric rehabilitation unit within a 300-bed tertiary care hospital (300 beds in 2009, increased to 403 beds by 2014) was presented with the challenge of reducing the departmental fall rate, which was 8.84 falls per 1,000 patient days. A fall has been described as "an unplanned descent to the floor with or without injury to the patient." 1(p37) The team developed a quality improvement (QI) project via a Plan-Do-Study-Act (PDSA) method to investigate current fall programs. As a result, an interdisciplinary fall prevention program was designed to decrease total falls and falls with family members present among this high-risk group of pediatric inpatients.
The average fall rate among children's hospitals is 1 fall per 1,000 patient days 2, 3 versus adult hospitals, which range from 2.3 to 7 falls per 1,000 patient days. 4 At the start of this project, there were fall prevention programs in place across the nation for adult institutions, but limited literature on pediatric fall prevention programs had been published. 4 Predicting whether specific pediatric populations are at higher risk for falls than others has only recently been introduced into research. One study 5 indicated characteristics of falls in hospitalized children included: increased length of stay, need for antiepileptic medication, seizure disorders, physical therapy or occupational therapy assistance, and musculoskeletal conditions. Other studies 2, 5, 6 have shown that pediatric inpatients at greatest risk for falls are either less than 3 years old or an adolescent with a neurological diagnosis. The majority of these falls occurred in the presence of a staff member or family member. [3] [4] [5] [6] [7] Patients most at risk for falling had: neurological and musculoskeletal diagnoses, the need for physical therapist or occupational therapist assistance, and family members who were present the majority of their stay, 2, 3, 5, 7 which describes the population on this unit.
Four categories of falls have been described in hospitalized children: developmental falls, accidental falls, unanticipated physiologic falls, and anticipated physiologic falls. 2, 8, 9 Of these categories, 61% of all falls are anticipated physiologic falls, which could be prevented through the use of a fall risk tool. 2 A collaborative study by Kingston et al 3 further categorized 3 major contributors of anticipated falls: physical/psychosocial, environmental, and family inattentiveness. The highest rate of anticipated falls resulting in injury was due to family inattentiveness (23%-40%) and environmental/equipment factors (18%-28%). Based on the literature review, the key components of successful fall prevention are: (1) promotion of an environmental culture of safety, [3] [4] [5] [6] 8, 9 (2) thorough staff/ family education on admission and throughout the patient stay, 4, 5, 9 and (3) increased communication among staff, teams, and family members. 4,9 -11 The conceptual framework for this project was the 2010 Joint Commission National Patient Safety Goal (NPSG) 9: Reduce the risk of patient harm resulting from falls: "NPSG.09.02.01, Elements of Performance:
1. Assess the patient's risk for falls.
Implement interventions to reduce falls
based on the patient's assessed risk.
3. Educate staff on the fall reduction programing time frames determined by the organization.
4. Educate the patient and, as needed, the family on any individualized fall reduction strategies.
5. Evaluate the effectiveness of all fall reduction activities, including assessment, interventions, and education." 12(p29) Through this extensive literature review, there were limited interventions in place with an interdisciplinary approach to fall prevention in this high-risk inpatient pediatric population, making this a novel approach. Thus, the purpose of this QI project was to implement an interdisciplinary fall prevention program to decrease total falls and falls with family members present among a group of highrisk pediatric inpatients on a rehabilitation unit.
Method

Development of Intervention
A QI project based on the PDSA method (see eAppendix 1, available at ptjournal.apta.org, for PDSA form) was initiated to focus on the staff and family education component of safety to reduce falls and support the organization's safety culture. From this PDSA method, an interdisciplinary intervention was implemented called "Red Light, Green Light." The terms "Red Light" and "Green Light" were used to indicate whether a patient and family were safe or unsafe, respectively, for activities such as transfers, ambulation, bathing, showering, and so on. No other physical signs or colors were used. A detailed description of the program is outlined further in this article. The individuals involved in the implementation of the Red Light, Green Light falls prevention program were physical therapists, the rehabilitation manager (a physical therapist), night and day nurse managers, and a unit-specific nurse educator.
The Red Light, Green Light program was designed and implemented to educate all staff and family members who would be transferring or ambulating with the patient. The initial intervention required the licensed, skilled physical therapists to assess a patient's functional level and fall risk upon admission to the unit and throughout the patient's stay. Functional levels of each patient were assigned by the physical therapist based on level of assistance needed. 13 If the patient was considered safe to transfer with the family, the therapist trained the family and documented that the trained family members were assigned Green Light status for that level of transfer or ambulation. As the patient's functional level improved, the physical therapist reeducated the family as needed to keep them at Green Light status (Fig. 1 ).
Each family training session was done one-on-one with the therapist and individual family members. Each family member was expected to perform a return demonstration of the transfer or ambulation with the appropriate level of assistance. 
Data Sources
At the beginning of the project, the hospital was an urban, freestanding, tertiary care, 300-bed pediatric medical center located in the southwestern United States. The beds increased to 403 by 2014. All data were collected from event/incident reports that were filled out by staff whenever a fall occurred. As noted by Okafor et al, 14 event reports are part of a "hospital-wide centralized system," not part of the electronic medical record.
Event Identification
This was a descriptive, comparative, longitudinal QI project designed to observe and benchmark reported falls over a 5-year period (2009 -2014) . All staff members were obligated to fill out an event report when informed that a fall had occurred, even if they were not the firsthand witnesses. The current hospital event reporting policy states that reports will be submitted when anyone identifies there has been an out-of-the-ordinary event or circumstance that has deviated from the normal plan of care or status of operations. During the recording of data from event reports, no duplications were noted. No formal ethics review by the medical center's institutional review board was needed for this QI project, but all human subject protection principles, as outlined in the Declaration of Helsinki, were followed during all aspects of this project.
In 2009, the inpatient pediatric rehabilitation care unit (RCU) housed 7 beds dedicated to neuromuscular diagnoses such as brain injury (20%), spinal cord injury (16%), neuromuscular diseases (14%), epilepsy (10%), and brain tumors (9%), based on admission data from fiscal year (FY) 2009. There were an additional 7 beds dedicated to the transitional care unit, which housed children with medically complex needs (ventilatordependent) who may or may not have had neuromuscular diagnoses. In 2009, the RCU included the services of 2 neurologists, a primary pulmonologist, nurse practitioners, nurses, respiratory therapists, care partners, 2 physical therapists, 2 occupational therapists, 2 speech therapists, and 2 rehabilitation technicians. The management team comprised a rehabilitation manager (a physical therapist), a respiratory therapy manager, and 2 nurse managers. As the literature indicated, patients admitted to this unit were characterized as a high-risk population: neurological and musculoskeletal diagnoses, the need for physical therapist or occupational therapist assistance, and family members who are present during the majority of their stay. 1,2,4 -6 From February through September 2009, the RCU had the highest fall rate in the hospital system: 8.8 falls per 1,000 patient days. This fall rate was 8.8 times the average national fall rate among pediatric hospitals (1 fall per 1,000 patient days) 2,5 and 5.3 times the average fall rate within the medical center for FY 2009 and FY 2010 (1.65 falls per 1,000 patient days). No data, however, were located specifically reporting national averages of falls among inpatient pediatric rehabilitation units. In addition, 67% of falls occurred while family members were present, also consistent with published findings. 2, 5, 6 The majority of these falls occurred due to side rails not being up with a family member present or an enclosure bed not being zipped up or monitored properly (50% of falls were bed-related, as noted in Tab. 1). The average patient age was 12.24 years. The most common diagnoses were: traumatic brain injury (nϭ5), brain tumor (nϭ2), epilepsy (nϭ2), spinal cord injury (nϭ1), cerebrovascular accident (nϭ1), and encephalitis (nϭ1). 
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Volume 97 Number 1 Physical Therapy f 3 academic.oup.com/ptj, for department-cil for Medication Error Reporting and Prevention index and algorithm 15, 16 were used to determine severity of harm on each event report. Although the index and algorithm are geared toward medication errors, the system uses them for any harm that could occur to a patient, including falls. According to the algorithm and categories of this reporting system, no falls resulted in harm to any patient. 15, 16 
Data Extraction and Quality Assessment
Data were extracted from event reports sent to the unit management team from the risk management team. Falls were identified, and the following data were recorded from each event report: child's age, sex, diagnosis, type of fall, and with whom the fall happened (type of caregiver present) during the period 2009 -2014. Quality of the program was confirmed through weekly staffing updates and management meetings regarding family member adherence, staff adherence, and staff and family education. Event reports were reviewed daily by unit management and addressed accordingly with involved staff to reeducate and ensure patient safety. Interdisciplinary communication regarding concerns about patient safety, including falls, occurred on a daily and weekly basis during scheduled unit rounds. Interim results of total fall rate reduction and falls with family members present at 1 year after implementation of the Red Light, Green Light program were shared with all staff during scheduled in-service training sessions in coordination with the unit educator.
Data Synthesis and Analysis
Using SAS Enterprise software (version 6.1, SAS Institute Inc, Cary, North Carolina), all data were entered by date; event number; sex; age; diagnosis; whether falls occurred alone, with staff, or with family; and by types of falls, which were categorized as: ambulation, bed, chair, couch, developmental, mat, toilet, transfer, or wheelchair. To analyze the data and maintain anonymity of patient health information, sex, diagnoses, caregivers, and types of falls were coded. Descriptive data (means or frequencies/percentages) were obtained on all project variables. Total patient days for the unit Figure 3 for all levels of significance.
Falls by Caregiver (Alone Versus Staff Versus Family)
In 2009, 67% of falls occurred with family members present, 25% occurred with staff, and 8% occurred while the patients were alone. After the first year of implementation of the Red Light, Green Light program, falls with family members present were reduced by half to 33% of falls, but staff falls nearly doubled to 46%, and falls when patients were alone more than doubled to 21%. Falls with family members present continued to remain low until 2014, when the rate returned to 60% of total falls (Fig. 4) . The majority of falls occurred during therapy sessions, which is expected due to the nature of the practice (Tab. 2). Chi-square analysis showed significant differences in fall rates with family members present between preimplementation and the first year of implementation in 2010 ( 1 2 ϭ6.2,5 Pϭ.012). There were no significant differences between the remaining years, but there was a significant decrease from 2009 to 2014 ( 1 2 ϭ12.64, Pϭ.0004), indicating sustainability of the reduction of patient falls with family members present. See Figure 4 for details on the between-year analysis. Fall rates per year with patient days.
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were obtained from the administration.
Total falls per year were converted to fall rates, calculated as: patient days/number of falls ϫ 1,000. Comparisons between inter-year fall rates and inter-year falls by caregiver were obtained using chi-square analysis. The level of significance was set at Ͻ.05.
Results
Fall Rates
In (Fig. 3) . Chisquare analysis showed significant differences in fall rates between preimplementation and the first year of implementation in 2010 ( 3 2 ϭ3.88, Pϭ.048). From 2011 to 2014, there was an overall decrease in fall rates, despite increased total patient days per fiscal year (Fig. 3 ). There were no significant differences between the remaining years, but there was a significant decrease from 2009 to 2014 ( 1 2 ϭ17.23; Pϭ.0001), indicating sustainability of the fall rate reduction. See Figure 3 for all levels of significance.
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Results
Fall Rates
In 2009 (preintervention period), there were 12 falls across 1,358 patient days, resulting in a fall rate of 8.8 falls per 1,000 patient days. Within a year of Red Light, Green Light program implementation, the fall rate decreased from 8.8 falls per 1,000 patient days in 2009 to 3.8 falls per 1,000 patient days (Fig. 3) . Chisquare analysis showed significant differences in fall rates between preimplementation and the first year of implementation in 2010 ( 3 2 ϭ3.88, Pϭ.048). From 2011 to 2014, there was an overall decrease in fall rates, despite increased total patient days per fiscal year (Fig. 3 ). There were no significant differences between the remaining years, but there was a significant decrease 
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Discussion
Principal Findings
In this QI project, the effects of the Red Light, Green Light fall prevention program on a pediatric inpatient rehabilitation care unit were examined on the total fall rates and falls by caregivers. There were significant reductions in both total fall rates and falls occurring with family members present from preimplementation to postimplementation. Despite increased patient days, the fall rate reduction was maintained for 5 years
postintervention. An unexpected finding of increased falls occurring in the presence of family members was noted in FY 2014. Investigation of the finding during FY 2014 revealed job reassignments of the initial therapy team, the unit educator, and the nurse manager, which required new staff and education changes, possibly explaining the increase in family-related falls.
Strengths and Weaknesses
During the time frame of the study, the pediatric inpatient unit doubled in size from a 14-bed to a 26-bed unit in FY 2011. Even with this increase in staff and number of beds, the fall rate significantly decreased in the first year of implementation and maintained a steady decline. Despite an increase in total patient days, the effectiveness of the Red Light, Green Light program was evident. From implementation through FY 2013 of the project, the majority of the rehabilitation team (physical therapists and occupational therapists) remained employed and were instrumental in maintaining consistency of training and program implementation. This program goes beyond just fall risk identification, as it adds caregiver education, fall prevention structured rules and restrictions, and consistent follow-through and updates as progression occurs. One limitation noted was that all falls had to be reported even if the fall occurred during a skilled therapeutic session under the direct supervision of licensed therapy staff. A patient's risk of falling is increased during therapy treatment sessions with assessments of gait, balance, and safety. Therapists reported all falls or near falls including safely lowering patient to bed, chair, or floor. Although no injuries occurred during therapy sessions, falls were still reported as a part of our error prevention system, which may have increased the actual fall rates. For the reported time period, no injuries occurred as a result of any falls involving any caregiver (eg, nursing staff, therapy staff, parents/family members). As previously indicated, with the increase in unit size, challenges
Figure 4.
Fall rates with caregiver present (alone versus with staff present versus with family member present). Table 2 . 
Discussion
Principal Findings
Strengths and Weaknesses
During the time frame of the study, the pediatric inpatient unit doubled in size from a 14-bed to a 26-bed unit in FY 2011. Even with this increase in staff and number of beds, the fall rate significantly decreased in the first year of implementation and maintained a steady decline. Despite an increase in total patient days, the effectiveness of the Red Light, Green Light program was evident. From implementation through FY 2013 of the project, the majority of the rehabilitation team (physical therapists and occupational therapists) remained employed and were instrumental in maintaining consistency of training and program implementation. This program goes beyond just fall risk identification, as it adds caregiver education, fall prevention structured rules and restrictions, and consistent follow-through and updates as progression occurs. One limitation noted was that all falls had to be reported even if the fall occurred during a skilled therapeutic session under the direct supervision of licensed therapy staff. A patient's risk of falling is increased during therapy treatment sessions with assessments of gait, balance, and safety. Therapists reported all falls or near falls including safely lowering patient to bed, chair, or floor. Although no injuries occurred during therapy sessions, falls were still reported as a part of our error prevention system, which may have increased the actual fall rates. For the reported time period, no injuries occurred as a result of any falls involving any caregiver (eg, nursing staff, therapy staff, parents/family members). As previously indicated, with the increase in unit size, challenges Fall rates with caregiver present (alone versus with staff present versus with family member present). Table 2 . 
Fall Prevention in a High-Risk Pediatric Population
Discussion
Principal Findings
postintervention. Fall rates with caregiver present (alone versus with staff present versus with family member present). 
Discussion
Principal Findings
Strengths and Weaknesses
During the time frame of the study, the pediatric inpatient unit doubled in size from a 14-bed to a 26-bed unit in FY 2011. Even with this increase in staff and number of beds, the fall rate significantly decreased in the first year of implementation and maintained a steady decline.
Despite an increase in total patient days, the effectiveness of the Red Light, Green Light program was evident. From implementation through FY 2013 of the project, the majority of the rehabilitation team (physical therapists and occupational therapists) remained employed and were instrumental in maintaining consistency of training and program implementation. This program goes beyond just fall risk identification, as it adds caregiver education, fall prevention structured rules and restrictions, and consistent follow-through and updates as progression occurs. One limitation noted was that all falls had to be reported even if the fall occurred during a skilled therapeutic session under the direct supervision of licensed therapy staff. A patient's risk of falling is increased during therapy treatment sessions with assessments of gait, balance, and safety. Therapists reported all falls or near falls including safely lowering patient to bed, chair, or floor. Although no injuries occurred during therapy sessions, falls were still reported as a part of our error prevention system, which may have increased the actual fall rates. For the reported time period, no injuries occurred as a result of any falls involving any caregiver (eg, nursing staff, therapy staff, parents/family members). As previously indicated, with the increase in unit size, challenges
Figure 4.
Fall rates with caregiver present (alone versus with staff present versus with family member present). Pϭ.048). From 2011 to 2014, there was an overall decrease in fall rates, despite increased total patient days per fiscal year (Fig. 3 ). There were no significant differences between the remaining years, but there was a significant decrease from 2009 to 2014 ( 1 2 ϭ17.23; Pϭ.0001), indicating sustainability of the fall rate reduction. See Figure 3 for all levels of significance.
Falls by Caregiver (Alone Versus Staff Versus Family)
In 2009, 67% of falls occurred with family members present, 25% occurred with staff, and 8% occurred while the patients were alone. After the first year of implementation of the Red Light, Green Light program, falls with family members present were reduced by half to 33% of falls, but staff falls nearly doubled to 46%, and falls when patients were alone more than doubled to 21%. Falls with family members present continued to remain low until 2014, when the rate returned to 60% of total falls (Fig. 4) . The majority of falls occurred during therapy sessions, which is expected due to the nature of the practice (Tab. 2). Chi-square analysis showed significant differences in fall rates with family members present between preimplementation and the first year of implementation in 2010 arose from not only having more patients to care for and assess for falls but also with an increase in staff and staff training.
In FY 2014, new graduates were included among nursing and therapy staff, requiring comprehensive fall education. Considering the balance of learning new job duties, the overload of information may have confounded the level of prioritization given to the fall program, resulting in the higher rate of familyrelated falls. To enhance the importance of the Red Light, Green Light program, educational in-service training sessions were reestablished for all new staff to learn and review transfers, use of gait belts, wheelchairs, tub transfer benches, shower chairs, and so on. Data were extracted from only reported falls; although fall reporting is mandatory according to the hospital policy, however, falls are not always consistently or accurately reported. Although it is well known that hospital-wide event reporting suffers from underreporting, 17, 18 the sample size in this project was large enough to describe the trends over 5 years. Over the last few years and with increased education, fall reporting has increased with the implementation of a culture of "Zero Harm." 19 Zero Harm 19 is a system-wide program implemented in 2012, in line with the Joint Commission patient safety recommendations: "While patient safety events may not be completely eliminated, harm to patients can be reduced, and the goal is always zero harm." 20(p2) As a result of this implementation, consistency of reporting has increased the overall number of reported falls.
In a systematic review by Saverino et al, 8 reported falls were a common problem in 50% of patients with neurological conditions, which positively correlated with the diagnoses of this project's patient population. In addition, Fujita et al 9 reported higher fall rates among patients in rehabilitation, which also is consistent with this unit's focus (patients undergoing rehabilitation). The literature supports a unit-based fall prevention program that accounts for the unit's patient population, physical design, care delivery, and workload (nursing acuities) in lieu of a hospital-based fall prevention program. 9, 10, 21 This program's strategies reflected those cited in previous studies, such as fall risk identification and documentation, importance of event reporting, ongoing multimodal staff and caregiver education, and environmental surveillance education. 8, 15 The average fall rate among children's hospitals was 1 fall per 1,000 patient days 1,2 versus adult hospitals, in which the average fall rate ranged from 2.3 to 7 falls per 1,000 patient days. 3 This unit's fall rates exceeded those listed for adult hospitals, indicating the need for this unit-based program. Since implementation, the fall rates for patients in the rehabilitation unit are encroaching upon those listed for children's hospitals' general population. Razmus et al 22 reported that 82.8% of falls occurred with family members present, 21 which was supportive of our initial finding of 67% familyrelated falls. Schaffer et al 23 also reported that 83% of falls occurred with family members present; 81% were on a pediatric unit. With regard to staff fall involvement, Fujita et al 9 found a positive correlation between increased patient safety and increased number of experienced novice versus novice nurses on the unit.
Meaning of Study
A unit-based fall prevention program specific to inpatient pediatric neurorehabilitation called Red Light, Green Light has been shown to significantly decrease overall fall rates and family-related patient falls. This program included intensive education and follow-through among staff and families, which is consistent with the study by Fujita et al, 9 who indicated the need for accurate assessment of fall risk, sharing of that information among caregivers, ongoing education of patients and their family on fall prevention, and novice nurse education on accident prevention. Based on the findings of this QI project, continuation of the program, with added emphasis on ongoing education of novice nurses and therapy staff to provide highquality and consistent weekly family education, is necessary to sustain and improve the success of this fall prevention program. To establish validity of this program, future research is needed among other facilities that also manage a similar population.
